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The dogwood borer, Thamnosphecia scitula (Harris), is the larval 
stage of a clear-wing moth of the family Aegeriidae (Sesiidae). The 
members of this family are universally borers, and as a group they 
feed on both woody and herbaceous plants, some on the inner bark, some 
on the pith of stems, and others on the roots and other plant tissues. 
Adults of!• scitula have been reared from a variety or host 
plants, many of which are unrelated; but their primary host in 
Tennessee is the fiowering dogwood, Cornus fiorida, L. The larva 
reeds just beneath the bark or the trunk, crown, and major limbs in 
the phloem and cambium layers, seriously injuring and otten completely 
girdling and killing the tree. 
The problem of damage by this insect to dogwood trees through­
out Tennessee and other states is one of serious economic importance. 
Damage to trees in the lawns or home owners has wrought a great deal 
of concern; however the greater concern is now being shown by nursery­
men, to many of whom this insect poses a serious economic threat, 
rendering worthless thousands of nursery trees within the state in a 
single generation of the pest. 
The purpose of this study has been to make known the biology of 
this insect in Tennessee so that more effective control measures might 
be developed. 
1 
REVIEW OF THE LITERATURE 
The first somewhat comprehensive stucv- of the life history ot 
the dogwood borer was that of o. W. Underhill (1935) in Virginia, 
whose publication was entitled "The Pecan Tree Borer in Dogwood•. 
The insect was so named because prior to that time the borer had been 
of serious consequence only as a pest of pecan trees. 
In 1944 P. P. Wallace in Connecticut published "Biology and 
Control ot the Dogwood Borer, Synanthedon scitula, Harris", a study 
somewhat paralleling that of Underhill. 
Beutenmuller (1901), Zuk0'11'ski (1936), and Englehardt (1946) 
published monographs ot the Aegeriidae, includihg descriptions, 
sketches or lite histories, and lists ot hosts of the dogwood borer. 
In addition to the two basic lite history studies of Underhill 
(1935) and Wallace (194h), numerous articles and bulletins relating 
to biology, and primarily to control., of the dogwood borer have been 
written. II.any ot these articles, probably due to the lack of thorough 
studies carried out on this insect., are rather sketchy and in some 
aspects are somewhat erroneous, especially in such an area as period 
or emergence of adults. 
MATERIALS AND METHODS 
Large ornamental nurseries throughout middle and east Tennessee 
provided a continuous and reaey source ot dogwood borers tor study. 
Infested trees, being or no commercial value, were frequently cut and 
taken into the laboratory tor study and rearing or borers. 
A stock of about thirty dogwood trees was maintained throughout 
the winter ot 1962-63 in a heated greenhouse. These trees were arti­
ficially infested with young larvae (see figs. 1, 2, and 3), and 
reeding and growth were observed until April, at which time the trees 
died from some undetermined cause. 
Adults were reared in the laboratory by cutting infested trunks 
into about one-toot lengths and maintaining these cut stumps in one­
gallon, wide-mouth jars until the larvae within pupated and the adults 
e•rged. The stumps were originally placed in plastic treezer bags, 
but the bags were so easily punctured that they were replaced by the 
jars. 
Cages tor catching adults in the field were made from hal.t­
gallon, cylindrical, paper ice cream containers, which were attached 
to the trees in such a way as to trap the moths when they emerged. 
These cages when rained upon tended to warp; thus they became unsuit­
able tor use. An aerial net was then used to catch the adults in the 
tields. Various types of cages were employed tor maintenance of adults 
in the laboratory. Cheesecloth canopies were draped over potted dog­
wood trees in attempts to produce suitable containers tor mating and 
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Figure l. Artificially inteeting a young tree. 
4 
Figure 2. Artificially infested tree, bandaged to prevent 
escape of larva. 
Figure 3. Artificially infested tree, six weeks after in­
festation. 
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egg laying. A four-foot cubical plastic screen cage was also -used to 
contain adults. Water, beer, and sugar solutions tor feeding were 
made available to the adults. 
Larvae and pupae were removed i'rom both felled and standing 
trees by cut ting away the bark with a pocket knif°e. Having been re­
moved from the trees the larvae were maintained in salve cans and were 
fed tresh bark cla.11.y until pupation. The pupae were removed daily and 
placed in glass rearing cages at room temperature. 
In relative humidity tests larvae were placed in Petri dishes 
under bell jars also containing dishes of saturated solutions of 
constant humidity chemicals. The following are the salts used to 
make the solutions. Arter the name of each salt is the relative 
humidity which it maintained under the bell jar at 20°c.s chromium 
trioxide (35 per cent), potassium nitrite (45 per cent), sodium 
chromate (52 per cent), ammonium chloride (79.2. per cent), zinc sulfate 
(90 per cent), and sodium phosphate (95 per cent). 
A binocular microscope was used to locate and observe eggs on 
the trees which were cut and brought into the laboratory from the 
field. Attempts to locate eggs in the field with a hand lens were 
unsuccentul due to the small size or the eggs. 
Eggs were incubated in salve cans at room temperature. The 
bottom or each can contained a piece of paper toweling which was: kept 
slightly- moist by adding a drop of water each day. 
Visual observations or the life stage• in the field provided a 
bulk or information. Visits were made to nursery dogwood blocks at 
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least once weekly throughout the summer or 1962 and much ot the summer 
or 1963. Less frequent visits were made during the winter or 1962-63. 
A light trap was maintained in the midst of several blocks ot 
dogwood trees from June 13 to September 28, 1962 in an attempt to 
d.etern_d.ne peaks of emergence. The trap was or the alcohol type, 
employing two blacklight fluorescent lamps. The catches were collect­
ed and examined weekly. 
SYSTEMATIC POSITION AND NOMENCLATURE 
The systematic positioning or the clear� moths as a whole 
and as individual species has been quite unstable. Linne• in 1758 
placed the species in the closely related family Sphingidae. Since 
that time the group has been arranged by many authors between the 
Sphingidae and another related family, Zygaenidae. The family name 
Sesiidae has been tor many years consistently applied to the group 
by several authors; however the name Sesia, according to Holland 
(1908), due to the laws or priority, is strictly applicable to a genus 
or the Sphingidae; thus the name Aegeriidae must yield to the name 
Sesiidae. 
Englehardt (1946) describes over 160 species, forms, and races 
or aegeriids in North America. Thamnosphecia scitula is the most 
common species w1 thin the family. 
The long list of synonyms applied to the dogwood borer includes 
Aegeria scitula (Harris), Sesia scitula (Boisduval), Trochilium scitula 
(Harris), !• gallivorum (Westwood), !• hospes (Walsh), Aegeria gal-
li vora (Grote), !• hospe s (Grote), ! . aemula ( Hy Edwards) , Sesia 
gallivora (Smith},�· hospes (Packard),�· aemula (Smith), Conopia 
scitula (Harris), Synanthedon scitula (Harris),�· hospes (Walsh), 
�· gallivorium (Westwood),�· aemula (Hy Edwards), and finally 
Thamnosphecia scitula (Harris), the name approved by the Entomological 
Society ot America, December, 1960. 
Englehardt (1946) recognizes two geographical races ot !• scitula, 
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!• scitula scitula in the east, and !• scitula corrusca in the s,outh. 
According to him, field investigations over a period ot several years 
have proved that corrusca represents the southern extension ot the 
range ot scitula, and tor this reason can be considered only- as a 
race. Since this is so, a geographic cline is evident. The two 
species are, therefore, undoubtedly conspecific. In biology and 
structure the two agree perfectly. They differ only in minor color­
ation, and the change in coloration is gradual from coastal Virginia 
to Texas. Inland, in hill.7 and mountainous country, the changes are 
less pronounced. 
The common names applies to!• scitula include: pecan tree 
borer, pecan sesia, nine-bark borer, woody gall borer, oak gall borer, 
and dogwood borer, the last being the presently accepted common name. 
THE ADULT 
Unlike many members of the clear-wing moth family, the sexes 
ot !• scitula are hardly distinguishable by one who has not learned 
to recognize certain minor color markings which distinguish them. 
Since the male and female are quite similar, the following description 
will apply to both, occasional differences being pointed out. 
Beutenmuller (1901) described the wing span of!• scitula as 
being eighteen to twenty-two millimeters; however Englehardt (1946) 
described the expanse of the male as fourteen to eighteen millimeters, 
and that ot the female as sixteen to twenty millimeters. Various 
measurements of both male and female dried and spread specimens col­
lected in 1962 and 1963 in Tennessee ranged in wing span from sixteen 
to eighteen millimeters. The total length of the moths, not including 
the antennae, ranged from eight to ten millimeters. 
The basic color of the moth is dark blue, giving it a steel 
black appearance. There are occasional yellow markings on various 
parts of the body. The dark thorax is marked dorsolaterall.y with a 
yellow line, and ventrolaterally with a yellow patch. The abdomen 
is dark with yellow on the second and fourth segments dorsal�. Unlike 
the male, segments five and six of the female are yellow ventrally. 
The anal tuft is marked laterally with yellow, being edged more broad­
ly in the female. The .temora of both sexes are dark, the rema:in:ing 
leg segments being mostly yellow. The palpi are completely yellow 
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in the female, and yellow tipped with black in the male. The antennae 
are completely black. 
The wings are quite devoid of scales, a characteristic or the 
entire family. The fore wings are narrow. Dorsally the veins and 
margins are marked with dark scales. The outer margin and apex are 
fringed with long, dark scales. 
The hind wings are about twice as wide as the fore wings. The 
inner margin is tringed with long, yellow scales, becoming darker at 
the anal angle and continuing on the outer margin and apex. 
The female, when filled with eggs, is heavier in appearance 
than the ma.le. 
Observed in fiight or alight the adults closely resemble, and 
are often mistaken for, small wasps (fig.4). According to Metcalf 
and Flint (1962), "These forms [i.e. the blue and yellow or orange 
Aegeriidae, especially those with bands across the slender abdomen] 
are believed to be mimics of the stinging Hymenoptera, which they 
closely resemble, and gain protection because they look like the 
stinging species." The role of the dogwood borer, which fits the 
above description, as a mimic has not been tested by.the laws of 
mimicry; however no species which could serve as the model has been 
observed to occupy the same habitat. 
Adults in the field are very difficult to observe. Not only 
are they very small, but they are very swift fliers. Frequent field 
trips and long periods of observation of the adults in infested dogwood 
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Figure 4. Female adult. 
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blocks have revealed their habits of spending the daylight hours rest-
ing upon the leaves of the dogwoods, flying occasionally only to 
alight on other leaves, and there to remain motionless, except for 
slight movement of the ·antennae, for long periods of time. A few 
moths have been captured by sweeping in open fields adjacent to 
blocks of dogwood trees. The specific plants upon which they were 
resting could not be determined. 
The adults have never been observed to feed in Tennessee. 
According to Wallace (1944) reeding is restricted to nectar ot flow­
ers, but no specific plants were named. He did record the presence 
ot one moth on an apple blossom, but it was not observed to teed. 
In captivity the moths will not feed upon water, sugar solutions, or 
beer. 
Neither mating nor oviposition has been observed, nor have the 
moths been seen to rest upon the parts of the trees upon which the 
eggs are laid. Since observations throughout the day have not revealed 
their mating and egg-laying habits, there is then indication that 
these are nocturnal habits. 
PERIOD OF EMERGENCE AND LIFESPAN OF ADULTS 
The period or emergence of'!• scitula, due to variations in 
temperature and other factors, probably varies as much as several weeks 
across the range or distribution, but no studies to the north or Con­
necticut or to the south of ·Virginia or at any location between have 
been ma.de to help substantiate this. Underhill (1935) reported that 
in Virginia the period or emergence or Synanthedon scitula, Harris 
(= Thamnosphecia scitula, Harris) was from the middle of May until 
the last of September. Wallace (1944) observed emergence in Connecti­
cut to extend tr.om llay to September. 
During the last week or April, 1962, about forty infested stUDlps 
were brought into the laboratory and kept in plastic bags. Moths 
began to emerge during the first week of May, and continued for a 
period of about three weeks. The cessation or emergence was probably 
due to the desiccation or the stumps and thus ot the insects within 
them. In 1963 stumps were collected on April 6 in east Tennessee and 
on April 18 in middle Tennessee. On April 23 three adults emerged 
from the east Tennessee stumps, and one adult emerged and two pupae 
were removed from the middle Tennessee stumps. On April 29 moderately 
large numbers of adults were observed in the field. A period or un­
seasonably warm weather during April probably brought about an early 
emergence or adults that year. 
Living pupae were collected� the field as late as October B, 
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in 1962, from which the adults emerged within a week. After that time 
no pupae were produced in the laboratory or collected in the field. 
Emergence probably ceased in 1962 during the second week or early part 
of the third week or October. 
Attempts to determine peaks in emergence by examination or light 
trap catches from the midst of several dogwood blocks proved to be 
unsuccessful. No adult T. scitula could be found in these collections. 
Although no accurate method for determining peaks in emergence 
has been developed, visual observation ot greater or lesser numbers 
of adults present at different times might be helpful in making such 
determinations. On )lay 13, 1963, adults were present in one block 
or dogwoods in an east Tennessee nursery in very large numbers, often 
with two or three resting on the leaves or a single tree at one time. 
Neither before nor after this date have they been observed in such 
large numbers. This date, however, is much earlier than that of Wallace 
(1944), who recognized a maximum emergence in late June and early July. 
His work was done in Connecticut, and a co�elation between the two 
dates can be drawn by applying Hopkins' Bioclimatic Law, according to 
which there should be about twenty-four days• difference in the time 
ot occurence or such events between Tennessee and Connecticut. In the 
same nursery in which numbers were high in May, field trips on June 27, 
July 1, and July 3, totaling about one and one-half hours resulted in 
seeing and collecting only one moth. 
Underhill (1935) reports that the life span or the adults averages 
nine days tor females and seven days for males. Adults in Tennessee, 
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which were maintained in captivity, had an average lite span in the 
range or six to eight days. A minimum of two days and a maximum ot 
eleven days was observed. 
After emergence had ceased in the tall, pupation could not be 
initiated b7 bringing the larvae into the laboratory and maintaining 
them at warm temperatures. The only record or an emergence during 
the winter is that or a single adult which emerged on February 1 from 
a tree in the greenhouse. This adult, although apparently normal in 
every other aspect, was unable to fly and 11 ved for only a day and 
a halt. 
THE FOO 
The general outline or the egg or the dogwood borer is more or 
less elliptical, being somewhat blunt on both ends. The chorion is 
covered with tine reticulations, easily visible under high power (S.4%:) 
or the binocular microscope. The egg is approximately o.S mm. long 
and 0.37S mm. wide. When first laid it is pale yellow in color, turn­
ing only slightly darker before eclosion. As can be seen in figure 
S, the egg is similar in color to the bark upon which it is laid. 
The egg is the most difficult lire stage to obtain. The mating 
habits or other requirements of the adults are such that copulation anci 
oviposition do not readily occur in captivity. 
For three weeks in May, 1962, numerous laboratory reared moths 
(both sexes) were maintained in three large jars containing small, 
freshly-cut logs or dogwood trees. They were prortded with a sucrose 
solution in a U-tube, stoppered at one end with cork and the other 
end with cotton. The cotton remained saturated and available to the 
moths. Cotton balls and cheesecloth strips were placed in the bottoms 
of the jars. 
The moths when undisturbed remained quiet on the sides of the 
jars or on the materials within the jars.· No mating was observed, 
and no eggs, fertile or infertile, were laid. 
During the first twelve days of June, 1962, several laboratory 
reared moths were maintained in one jar in which were placed dogwood 
stumps, each or which was about two inches in diameter. In this test 
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Figure 5. The egg. About 25 times natural size. (Position 
indicated by arrow). 
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some cotton balls were made available to the moths. No eggs were la.id. 
The sides or the jar were observed through a single lens magnifier, and 
the contents or the jar were inspected under a binocular microscope. 
It was thought that the moths perhaps would not mate and lay 
eggs in the absence or living trees. The following test was carried 
out to provide them with living dogwood trees in the laboratory. 
Two trees, each about three feet tal� and about three-fourths 
or an inch in trunk diameter, potted in number ten tin cans, were kept 
individual.ly m1der cheesecloth canopies, which served as· cages for the 
moths. SeTeral moths were placed under each canopy. The soil at the 
base of the trees was mostly covered �th cheesecloth, and onto the 
cheesecloth were dropped some cotton balls saturated with sugar solu­
tion and others saturated with beer. .Again no eggs were produced. 
Wallace (1944) maintained adults in a screened cage six feet 
cubed. No mating was observed; however one rem.ale did lay tour eggs 
which did not hatch. 
Underhill (1935) reports obtaining in cages small numbers of 
eggs practically all ot which were infertile. Prior to 1934 none ot 
the eggs which he obtained in cages hatched. In 1934 he had two lots 
of fertile eggs from a cage containing four females and three males. 
The inc�bation period for these in mid-J� was eight to nine days. 
Underhill explained that more eggs were laid on cut surfaces of the 
trunk than on the bark, but he gave no indication or the environment 
surrom1ding those caged moths. 
In the spring of 1963 several moths were allowed to emerge into 
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a large screened cage in the greenhouse where they could receive direct 
sunlight, which was unavail�ble to them in the rearing laboratory. A 
living dogwood tree was placed in the cage with them. Again no eggs 
were laid. 
Because the eggs are of extremely small size attempts to search 
visually for them in the field were unprofitable. By cutting trees 
and examining them under the binocular microscope several eggs were 
found. Those eggs were laid adjacent to wounds or on the frass pro­
duced by other borers. It was not possible to determine the -incubation 
period of these eggs since the date of laying was not known. 
One female, which was captured in the field, laid two eggs on 
the sides of the vial in which she was placed. The incubation periods 
for those eggs were eight days for one and nine days tor the other. 
Eighty-seven eggs were removed from the same female by dissection. 
These proved to be in.fertile. Two other females were· dissected, and 
the developed eggs which they contained were counted. They numbered 
seventy-three and eighty. 
THE LARVA 
The destructive stage or!• scitula is a white to creu-colored 
larva with a darkly pigmented head, which is reddish-brown, having a 
resinous appearance. Dorsally the prothoracic shield has two character­
istic reddish-brown spots. 
The larvae range in size from a millimeter or less in length 
when newly hatched to fifteen millimeters or more when mature (fig 6). 
Underhill (193S) reports that head capsule measurements indicate six 
instars. 
There is a pair of spiracular openings on the prothorax. Spira­
cles are also present laterally on each or the first eight abdominal 
segments, the terminal pair being larger and more dorsal than the pre­
ceeding seven pairs. 
As. in most Lepidoptera, prolegs are present on the third, fourth, 
firth, sixth, and tenth abdominal segments. The four pairs or ventral 
prolegs possess biserial (two rows), uniordinal (all approximately the 
same length) crochets. The number of crochets per row on the ventral 
proleg of the sixth abdominal segment is used in species identification. 
Beutenmuller (1901) has recorded twelve to fifteen per row. There are 
nine to twelve per row according to Peterson (1948). Specimens from 
Tennessee orten have as few as seven or as many as thirteen per row 
on the sixth abdominal prolegs; so it is apparent that this technique 
or species determination is undependable. There are, however, good 
specific characters in detailed drawings of the mandibles. Such 
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drawings have been done for!• scitula by Wallace (194h) and for other 
members or this family by Peterson (1948). 
The larvae can endure extremes in temperature, especially low 
temperatures, even tor long periods or time; but they are extremely 
sensitive to· slight variations in humidity. Unlike many lepidopterous 
larvae, when exposed directly to the atmosphere they will soon die 
from desiccation. 
Their niche provides them with a relatively high and constant 
humidity. From the time they enter the tree until they emerge as adults 
they remain sealed in their tunnels, with the tree providing the neces­
sary moisture. There is the danger, however, that the sap from the 
wound which they intlict will cause their death by drowning. Such has 
been observed, but it is quite infrequent. 
Should a break in the bark occur to expose them to the outside 
. air the larvae immediately seal it with bits of fraes stuck together 
w1 th silk. When removed from the trees and placed in containers wi. th 
pieces ot cut bark, their first act is to seal a rew pieces ot bark 
around themselves which prevent their exposure and desiccation. 
Since equipment was not available to accurately measure the 
humidity within the tunnels of the larvae, the following preliminary 
experiment was carried out to determine the humidity at which the 
larvae could best survive. Ten larvae were divided into f'ive pairs, 
each ot the pairs being placed into constant humidity chambers ot various 
humidities, each at 80° F. The relative humidities selected were thirty­
tive, torty-five, seventy-nine, ninety, and ninety-five per cent. 
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Both larvae maintained at thirty-five per cent were dead within 
three days. Those at forty..f'ive per cent were dead in nine days and 
thirteen days respectively. Those at ninety per cent pupated early in 
the experiment, and those at ninety-five per cent were removed atter 
twenty days in good condition. 
Overwintering larvae are often exposed to extremely low temper­
atures without ill effects. In Canada, the New England states, and 
throughout the northern extension or their range or distribution the 
minimum winter temperatures are far lower than those in Tennessee. 
Wallace (1944) found that in Connecticut larvae hibernate in the cor­
tex or the trees. Observations throughout the winter in Tennessee 
indicate that there is no dormant hibernation of the larvae there. 
When temperatures fall below thirty-eight to forty degrees F. the lar­
vae become sluggish and inactive, but when the temperatures again 
become sufficiently high they resume their feeding and activity; thus 
they are not in a true diapause. Larvae have been removed from trees 
when the temperature was below freezing. They were inactive and com­
pletely' unresponsive to probing; nevertheless when they were placed 
in the palm or the hand they became active as a result or becoming 
warm. Even at freezing temperatures larvae which are on the sun-ex­
posed sides of trees become active, while those on the shaded sides 
remain inactive. 
A silken mat is often produced by the larvae between themselves 
and the outside bark during the winter. This mat could have some in­
sulating effect against the cold. 
LARVAL FOOD HABITS 
A atuey- ot the literature dating back to the beginning or the 
present century reveals an interesting history ot the food habits of 
!• scitula. As early as 1904 the dogwood borer was recognized by 
Herrick as a pest of pecan, and at that time it was not known to be 
a serioue pest of dogwoods. For this reason it was then known as the 
pecan borer or pecan sesia. It was a borer of crown galls and other 
malformations on pecan trees, both wild and cultivated. 
According to Englehardt (1932) the insect at the time ot his 
report was developing adaptations as a bark and sapwood borer in pe­
cans. The distribution of the insect was not accurately reported at 
that time, but it was apparently established in many parts or the east 
and southeast. To this range could be added southeastern Canada and 
New England, as recorded by Beutenmuller in 1901. 
Underhill (1935) reported the discovery of the insect in dog­
wood trees in one nursery in Virginia. The infestation involved about 
three thousand one-year-old trees and fifteen thousand two-year-old 
trees. He also found the insect generally distributed in native dog­
wood there, though not common. 
Englehardt (1946) reported that economically the most important 
damage was caused to pecan in the southern states, but since that time 
the dogwood industry has increased many fold, and in most areas of the 
range of distribution of the insect the most economically important 
host of the species is dogwood. This is especially true in Tennessee 
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and states to the north. The borer is still a serious pest or pecan 
in North Carolina, Florida, Georgia, and Mississippi. 
Since the time of its establishment in dogwood the borer has 
evidently made several adaptations. It became established as a crown 
borer and later adapted to reeding on the inner bark of the trunk. 
Wallace (1944) said that damage below the ground had never been ob­
served in Connecticut. In 1961 serious damage was noted below ground 
level in one group or trees in east Tennessee. This is the first and 
only observance of such damage in Tennessee, and it is now confined 
to a single block or budded white dogwoods. On November 7, 1962, 
several borers were removed from as far as three to four inches below 
ground level from two trees. The only difference that could be recog­
nized between these larvae and those whose areas of reeding are above 
ground is that of size, the subterranean larvae being much larger than 
the largest of the others. They have been positively identified as 
T. scitula. 
!• scitula has a long list or known hosts, among which are oak, 
hickory, chestnut, dogwood, hazel, cherry, apple, willow, beech, m;yrtle, 
loquat, pecan, pine, mountain-ash, birch, Physocarpa, bayberry, and 
rattan vines (Berchemia scandens). Since this study has been confined 
to the dogwood borer as it attacks flowering dogwood, the following 
discussion will be confined to this area. 
Although native dogwoods in their natural habitat have never 
been observed to be attacked by borers in Tennessee, when transplanted 
into lawns or grown from seeds in nurseries they become subject to 
serious attack. A change or niche possible reduces the vigor and 
increases the susceptibility of the trees. 
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The horticultural varieties of dogwood trees are all suecepti­
ble to attack, but the double white variety shows more susceptibility 
than any other. This variety is generally recognized by nurserymen· 
to be a weaker one. A block ol 396 dogwood trees of several varieties 
and ages was caretully inspected in one small east Tennessee nursery. 
Records were made of the size, age, and condition of the trees. Borer 
damage was recorded, but the number or borers per tree on the relative 
numbers of borers in each variety could not be determined. Table I 
summarizes the data obtained. 
One-year-old trees in Tennessee are seldom attacked by borers, 
even though they be located adjacent to a badly infested block of 
older trees. Two-year-old trees are occasionally attacked, and three­
year-olds and older are frequently attacked. Five to eight-year-old 
blocks often approach 100 per cent infestation. 
The degree of isolation or a block or unintested trees, with 
regard to established infestations, affects the initial infestation 
or that block. Since!• scitula does occur in a variety or wild and 
cultivated plants it would be virtually impossible to totally isolate 
a group of trees to prevent their initial infestation, but infestation 
within nurseries can be slO'Wed down by isolating them from known infes­
tations. Practical methods of prevention and control or dogwood borers 
will be discussed later. 














A COMPARISON OF DATA GATHERED ON SEVEN 
VARIETIES AND AGES OF DOOWOOD TREES 
IN JUNE, 1962 
lnrage 
Age Diameter Number Number 
{Years} iinchee} Of Trees Infested 
1i 1 22 22 
2 73 40 
3 1¼ 4B 8 
3 lt 34 17 
3 2 40 4 
3 95 2 











are not .free from wounds or disease or are not in a vigorous growing 
state. Nursery trees are frequently attacked by a pathogen which 
produces a cankerous grOllth on the trunk . The bark becomes rough 
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and cracked in the diseased area, and is consequently subject to at­
tack by borers . Some authors state that the damage of borers is 
evident in swollen, gall-like areas on limbs and trunks; however they 
fail to point out that the galls are tungus-caused and not produced 
by the insect which utilizes them tor food. 
Injuries such as those caused by bumping of the trees with 
lawn mowers or cultivating equipment also provide openings through 
which borers can gain access to the inner bark of the tree ; neverthe­
less it has been noted that an actual wound or infection is not always 
necessary to make a tree susceptible to attack . Numerous trees have 
been observed in which the only noticable injuries were those produced 
by the larvae themselves, which had apparent]J gained entrance through 
normal bark. 
Trees previously attacked by borers, unless killed, are usually 
highly susceptible to secondary attacks. Seldom is a tree with old 
damage free of larvae. More often it will contain few to several or 
lD8J11' borers . Trees or •nursery size" seldom contain more than five 
or six larvae, but as many as seventeen have been removed from a single 
tree one and one-half inches in diameter in late summer . Many of 
these larvae were reeding on or at the bases or the limbs rather than 
on the main trunk . 
THE PUPA 
The _transition stage (fig. 7) is passed within a cocoon made 
or available materials, usually' bits or trass stuck together with 
silk. When other materials (e.g. sawdust, bark, and wood shavings) 
are ma.de available to the larva, these will be used in the construc­
tion ot the cocoon (tig. 8). 
Pupation occurs, under natural conditions, just beneath the 
outer bark within the tunnel made by feeding. Underhill (1935) states 
that pupae are sometimes round in the leaves and trash, and rarely in 
the soil, about the base ot nursery stock. Observations in Tennessee 
have not indicated that they pupate anywhere outside ot the trees. 
Larvae or various sizes and weights were removed trom ·living 
dogwood trees in June and July and were placed in covered, glass Petri 
dishes containing dogwood bark. Even though the bark was replaced 
tresh every two or three days it lost a great deal ot moisture during 
the period between changes. Probably in response to the conditions 
ot reduced humidity to which they were subjected the larvae either 
pupated or died. 
The larvae which did pupate varied in size and weight, and 
many or them apparently pupated immaturely; but since no accurate 
method ot determining larval instars was used it cannot be positively 
concluded that there were arrr immature pupations. Daily records ot 
twenty-tour larvae were kept to determine their weights at pupation. 
Nineteen ot the twenty-four died. Ot the five which did pupate the 
31 
Figure 7. Ventral and dorsal views o! the pupa.  About 2S 
times natural size . 
32 
Figure 8 .  Pupal cases protruding from cocoons made ot bark, 
trass, and sawdust . About 20 times natural size . 
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weights ranged f'rom 14.o to 33.25 mg. ,  averaging 20.0, mg . Those which 
died ranged in weight from 1.99 to 21.0 mg., the average being 12.69 
mg. Numerous observations in Tennessee have shown that both medium 
and large-size . larvae will pupate when exposed to conditions of lO'W 
humidity, but that small larvae will die. Although it has not been 
determined i.t larvae can pupate in an instar prior to the last, it 
is apparent that they can do so. 
Twelve records in July, 1962, show that the length or the pupal 
stage is from eight to twelve days, with a mean o.t ten days and a mode 
or eleven days. Newly pupated insects were placed in dated rearing 
jars daily and records of their emergences were made. Three lots or 
pupae were subjected to three different treatments. One lot was kept 
within their cocoons at room temperature. A second group was removed 
f'rom their cocoons and kept at room temperature and humidity. A third 
group was removed from their cocoons and kept at high humi.dity by keep­
ing the rearing jars covered with water-saturated paper towels. All 
of the pupae which were not removed from their cocoons and those which 
were removed but kept at high humidity emerged within the normal period. 
None of those which were directly subjected to room humidity emerged, 
and dissections showed that they had become almost completely desic­
cated. 
It is often desirable to lmow the sex of pupae so that proper 
sex ratios of adults emerging in rearing jars can be established prior 
to emergence. Sex determination of pupae also makes it possible to 
obtain unmated adults by separating the sexes while in the pupal stage. 
This process requires the removal of the pupae from their cocoons, 
thus making it necessary to maintain a high artificial humidity for 
the pupae until emergence. 
35 
Detailed diagrams ( fig. 9 )  or the terminal segments of !• 
scitula pupae have been prepared showing the sex differences therein. 
In the male there are two pad-like swellings on the sternum or abdom-· 
inal segment IX. _ These pads are in close proximity to the terminal 
segment. Comparative drawings of eight lepidopterous pupae by Butt 
and Cantu ( 1962 )  illustrate in each of the females the opening or the 
bursa copulatrix in abdominal segment VIII, but Imms (1957) says that 
there are more usually two apertures associated with the eighth and 
ninth segments. These openings, as is apparently true in the case 
of!• scitula, sometimes become confluent and represent the bursa 
copulatrix and oviduct openings respectively. In both sexes the anus 
is carried on the tenth ( terminal) segment. 
Arter the transition from pupa to adult the insect frees itself 
from the cephalic end of its cocoon and emerges partially from its 
pupal case. It crawls to an opening in the bark through which it 
emerges, leaving behind the protruding pupal case. It is not uncommon 
to see a single dogwood tree with numerous pupal cases projecting from 
the trunk and limbs. 
- - - - - - - - - anal open ing 
- - - . - . . • . . seg m e nt X 
· - - - - - - - - s e gment I X  
. . - - - - - - - - oviduct 
- - - - .... b u r s a  c opu la t r i x  
_ • _ __ s e g m e  nt V 1 1 1  
• - - - - - - - - se g m e n t I X  
_ _ _ . •  _ _ _ se g ment VI I I  
Figure 9. Posterio-ventral view of the terminal segments 
or the male and female pupae. About 7S times natural size. 
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NATURAL CONTROL 
It is difficult · to determine the value or certain predators, 
parasites, and diseases in reducing the numbers of dogwood borers in 
established populations in Tennessee; nevertheless each of these three 
types of natural enemies has been observed to attack the insect. 
An unidentified species of red mite has been observed to �ttack 
and feed upon the egg. Small, unidentified hemipteron nymphs have also 
been frequently observed in close contact with the eggs. It has not 
been determined that the bugs are predaceous upon the eggs. 
The most frequently observed eneey of the larva is a species 
of the fungus Cordyceps, possibly £• elongata, Petch. Several dead 
larvae, bearing the stroinata of this .fungus, have been removed from 
several different dogwood trees. Specific identification by insect 
pathologists was not possible because the upper portions of the stro­
mata, bearing the perithecia and asci, were missing from the specimens 
made available to them. 
Ck11y one internal parasite has been reared from the larvae in 
Tennessee. It was identified as Agathis buttricki, Vier., a small 
braconid wasp which emerged in late August, 1962. One first-instar 
braconid larva was removed from each of two half-grown larvae of weak­
ened appearance on November S, 1962 . These insects could not be 
identified to species or genus. 
Cannibalism has not been observed among the larvae, and since 
they generally live singly within a tunnel, cannibalistic habits would 
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not be important in reducing their numbers. Large numbers or larvae 
kept together in salve cans have not been observed to attack one 
another. 
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Quite a variety of arthropods, not already mentioned, has been 
found living within the tunnels made by the larvae, especially after 
the tunnels have been abandoned by the primary occupants. The rela­
tionships of these animals, if any, to the dogwood borer have not been 
ascertained. The list includes earwigs, ants, beetles, grasshopper 
eggs and newly hatched nymphs, collembolans, true bugs, mites, isopods, 
and centipedes. 
Large numbers or ants (Crematogaster sp . )  have been removed 
from tunnels which were also occupied by dogwood borers. They appar­
ently do not attack the borers, but perhaps they feed upon the sap or 
other materials within the tUIU1els. 
A. frequent insect in old, abandoned tunnels is a small curcu­
lionid weevil, Oymnaetron pascuorum, Oyll. Its collection in Tennessee 
is a new distribution record. 
Birds have not been observed to teed on the larvae, nor do any 
trees show indications that birds have removed the bark and caught the 
larvae. 
Drowning is occasionally the cause of larval mortality, but is 
or little consequence in natural control in Tennessee. Sap from 
wounds produced by the tunneling or the larvae infrequently f'ills the 
tunnels and kills the larvae. 
Since the larvae are dependent upon the high humidity of their 
habitat, provided by the living tree, they sometimes bring about the 
destruction of their own kind, especially during swmner and periods 
ot drought, by girdling and killing the tree, thus eliminating the 
humid environment necessary tor their survival. 
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Severe minimum temperatures of the 1962-63 winter apparently 
had no serious effects on overwintering larvae. Although no accurate 
measurement or winter mortality could be made, no dead larvae were 
found whose deaths could be attributed to temperature, and numbers 
of larvae were apparently not appreciably reduced. 
SUMMARY OF ARTIFICIAL CONTROL 
A complete program of protection for dogwood trees from injury 
by dogwood borers must include two phases : one for the producer and 
another for the consumer. For example, the home owner can often 
afford more time and material expense per tree than can the nursery­
man, whose program of protection must be one of large scale and 
greatest possible economy. 
Various methods or protecting trees on an individual basis 
have evolved since the beginning of this century. Herrick (1904) 
recognized that pecan trees, when injured, should receive immediate 
treatment to prevent their becoming infested with larvae of'!• scitula. 
His method or treatment involved sealing of the wound with wax or 
fresh cow manure, followed by a tight binding with rags. llodern-day 
tree wound dressings serve the same purpose and are certainly more 
practical with regard to convenience and ease or application . 
An asphalt base dressing was applied to twenty-two severely 
infested trees in mid-July, 1962. Complete control or the borers was 
obtained, but the trees were seriously burned by the material, indi­
cating that care should be exercised in selecting a substance that is 
not detrimental to the plants. 
On a small scale larvae can be removed f'rom trees by simply 
cutting them out with a sharp instrument . The tree wounds should 
then be treated with a dressing. Figure 10 shows a portion of the 
trunk or a dogwood tree from which the bark has been cut to remove 
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Figure 10. Dogwood stump with bark out away revealing larval 
tunnels . 
the larvae . 
Owners or nurseries containing several thousands or trees cannot 
afford the labor which would be required to treat trees by the preceed­
ing methods ; therefore a type or prevention, such as a frequent 
application or insecticides to kill the eggs or larvae before they 
gain entrance into the trees, must be used. Monthly application or 
dieldrin, at the rate or one pound or actual material per 100 gallons 
or water, as a bark wash during the months or May through September has 
given excellent protection to more than 10,000 trees, now three years 
old, in one Tennessee nursery. In strong contrast to the above results 
about 4,000 three-year-old trees in the same nursery were destroyed 
in 1962, prior to the initiation or a program ot protection, because 
they had become very severely damaged by borers (Compare figs. 11 
and 12). 
Once inf'ested, nursery trees are not salable; thus they provide 
only a source or infestation ·or ttclean" trees and should be destroyed. 
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Figure 11. Two-year-old dogwood tree which has been protected 
from intestation. 
Figure· 12 . Two-year-old dogwood tree infested with borers .  
44 
SUMMARY AND CONCLUSIONS 
The study ot the dogwood borer in Tennessee was conducted over 
a period ot about titteen months, from April, 1962 , to July, 1963 . 
It consisted ot laboratory studies as well as .field collection and 
observation. Nurseries throughout middle and east Tennessee provided 
the source or insects for study. 
An inTestigation or nomenclature and synonom;y from many sources 
was made, and all names discovered by the author which have been ap­
plied to the insect are recorded. 
The period or emergence or adults in Tennessee has been deter­
mined as beginning about the last or April and continuing until the 
second or third week or October, with a peak or emergence in mid-liay. 
Field and laboratory investigations have revealed very little 
about the reeding, mating, and egg-laying habits of the adults. These 
activities do not normally occur with captive moths. 
The incubation period or eggs obtained from gravid moths cap­
tured in the field is from eight to nine days. 
The larva reeds throughout the year for a period or about one 
year in the cambium and phloem layers of the trunk and bases or lower 
limbs or fiowering dogwood trees . Native dogwoods in their natural 
habitat have not been observed to be attacked by borers . 
Pupation occurs within the tunnels ma.de by the reeding or the 
larvae. The le ngth or the pupal stage is from eight to twelve days. 
A method or sex determination or pupae has been developed, and 
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detailed drawings o� the terminal segments or the pupae have been 
prepared. 
Some of the natural enemies or the .dogwood borer have been 
identified and listed. A parasitic fungus is the most frequently 
observed enemy in Tennessee. 
Methods or natural control have been summarized. Protection 
of nursery trees with insecticides throughout the egg-laying season 
has proved to be extremely profitable in preventing infestation with 
borers. 
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A diagrammatic representation or the annual cycle of a popu­
lation of dogwood borers in Tennessee , as compared with the life cycle 
or an individual borer, is shown in figure 13. The segments or the 
line representing the pupa, adult, and egg or the individual are brief 
as compared with the total length or these periods within the popu­
lation. 
Jan. Feb. Kar. 
I I 
Larva 
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Figure 13. Comparison or the annual cycle or a population or dogwood borers with the lite 
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